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COMPLETE SPEOIFICAnriON 

• Pressure Relief Valve 



I, Thomas Hindmarch, of Lindo Lodge, 
Stanley Avenue, Chesham, Buckinghamshirej a 
iBritish subject, do hereby declare the inven- 
don, for which I pray that a patent may be 
granted to me, and the method by which it 
is to be performed, to be particularly de- 
scribed in and by the following statement: — 
me. present invention Tektes to pressure 
relief valves for fluid pressure systems. 

(Relief valves are often fitted to fluid pres- 
sure system^ when it is necessary to keep the 
pressure in the system substantially constant 
despite varying delivery to it and varying 
drains from it. A common form of rdief 
valve consists of a ball suitably guided and 
spring loaded onto a conical seat. With this 
type of valve it is usuaUy difficult to mam- 
piin the pressure constant with any degree of 
accuracy, since the spring must be fau-ly rigid, 
and consequently the load changes consider- 
ably with small movements of the baU, and 
die area on which die fluid operates vanes 
accordmg to how far die ball is off its seat 
This frequaidy leads to bounce of the ball, 
causing rapid fluctuations in pressure and early 
failure. Also die presence of small parades 
of foreign matter prevents die valve closing 

^^M^y variations of this type of valve have 
30 been proposed and used, but all suffer from 
one or more of tiie above disadvantages to a 
greater or lesser d^ee. \ 

The object of my invention is to provide 
a idief valve which will be stable m operation 
and will eliminate the above disadvantages, 
tnaintain the pressure constant TOthin a very 
dose limit, and which wiU, at the same time, 
be suitable for adjustment by remote control 
and/or can give one or more preset pressures 
according to ±e sequence of. operation 
required. 

The invention consists in a flmd pressure 
idief valve comprismg a cylinder adapted for 
omnecrion at or towards one end to a source 
of fluid pressure, a cup-like piston working 
in die cylinder and having its head remote 
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from the source of fluid pressure, pon means 
in the cylindrical wall of the piston for 
passage of fluid from the interior to the ex- 
terior of the same, an annular groove-like fluid 
channel in the inner periphery of said cylinder 
positioned such as to provide with the port 
means in the piston passage means of variable 
cross sectional area with longitudinal move- 
ment of die piston and which is closed with 
extreme motion of the piston towards the 
source of pressure fluid and helical spring 
means in the cyUnder and acting upon the 
head of the valve to urge it towards the 
source of pressure fluid to close said port 
means and-abuting at its end remote from, 
the piston upon an abutment member, said 
member and the cylinder being movable rela- 
tive to one another to adjust the working 
characteristics. of the valve. 

The invention further cohasts in a con- 
struction as set fordi in die precedmg para- 
graph in which the port means are bores 
at an angle o±a: than a right angle to - the 
axis of the piston. 

My valve consists preferably in a hollow 
piston through the walls of which a series 
of holes are drilled at an angle. This slides 
in a sleeve in which is formed an annular 
groove from which holes pass to the outside 
of the sleeve and connect with a gallery for 
drainage to a sump. 

The accompanying drawings show, by way 
of example only, three embodiments of die 
invention, in which 

Figure 1 is a cross section of a simple form 
of valve;, 

Figure 2 is a cross section of valve havmg 
nieans to vary its characterisfdcs, and - 

Figure 3 is a cross section of a further 
valve having means to vary its characteristics. 

The hoUow piston A in Figure 1 has holes ; 
B drilled at an angle in its walls. This^ piston 
dides in sleeve C ui whidi the annular .groove 
D is formed, which latter connects with the; 
gallery F via holes E, which may be drilled 
at any. convenient angle. The spring G. bears; 
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. on the head of piston and since it is well 
guided by sleeve C, it may be of slender 
proportions, and thus be made very sensitive. 
Due to the holes B being at an angle, the 
5 aperture presented at the port on the outside 
of the piston is elongated^ so that when the 
valve starts to open there is only a very small 
area exposed, but this increases rapidly with 
further dight movements of the piston. 
10 It can be seen ±at as the fluid in the 
pressure gallery J always acts on the same 
area as tihie valve opens, and, as the spring 
can be made so that there is a considerable 
moveftient for a small change in load, the 
IS pressure can be hdd within very close Hmits 
. / • . without tendenq^ to rapid fluctuations. 

The outer end of the spring G in the em- 
bodiment shown bears on screw H which may 
be used for setting the required -pressure 
20 characteristic of the valve. - 'Alternatively,, 
means may be provided in which this screw 
is fixed and the position- <rf sleeve C varied 
for . adjustment of the valve, 
'tin Figure 2 there is shown -a controlled- 
25 pressure relief, valve in wMch liquid or air 
pressure is' used- to modify the operating 
chtoaeiistics of the valve* The liquid pres- 
sure gallery J communicates with a pressure 
liquid . operated machine and the pressure 
30 - relief vake- communicates between- this gallery 
and the venting gallery F. The valve A which 
is^ similar to that described in reference to 
Figure 1 is held closed by the spring G under 
the /action of - tie. piston K working in the 
35 cylinder L. The piston is, urged to. move in 
the direction of die -valve-' by the spring M, 
adjustable as to oomprerssion by means of the 
adjusting screw N; ; . ■ 
An independent supply ^of compressed fluid - 
40 is fed by way of- a control valve (not shown) 
to the. imderside of the piston • by- way, of 
the port O. W]ien:pressure is admitted through 
the port, for example with compressed airj * 
at the time of- starting of- the . machine in 
45 whiph the device is; fitted, die relief pressure 
of the valve A is- "reduced by ^e lif ting action 
of the air -upon the piston K and contrary 
to the spring . M. By this nieans thejgressure 
in the gallery jr is reduced for sudh time as 
50 the control valve allows pressure to be directed 
to th^port Q.\ ' ' . 

The sleeve C-is movible by ^means of the 
screw P and controls the TnimmniT^ pressure 
obtainable while .-die - fictew N controls^ the 
55 marimuni pr^uri^ obtainable. , , 

figure 3 shows a ' further - embodiment in 
.whi<± the valve A. coitfols" the flow of fluid 
from, die pressure ggll^, J to the venting 
' S^^^- c6n!troIU;ig pressure is. admitted 
60 abovej.the piston and inoreases the pressure . 
op- the. spring G .and so . upon: the valve' A. 
The pr^sure air 6. Supplied via the pipe 0 
to- the iSvb^pbsition • thicee-way ' "valve- " R, 
which eidier supplies pressure to die system, 
65 or vents.the system to atmosphere. The passage 



ways to the piston K are constituted fay a 
metering valve S and a non-return valve T, 
by which the rate at which the piston K is 
depressed is controlled in one direaion, while 
it is free to rise quickly by reason of the 70 
provision of the non-return valve when the 
pressure is released. The minimum pressure 
is adjusted by varying the screw N while the 
maximum is adjusted by the stops P, P. 

The control of the characterisftics may be 75 
hydraulic, pneumatic, or mechanical, and can 
be 'connected to other parts of the mechanism 
.to winch the valve is fitted so that the pres- 
sure can be varied according to the sequence 
of operations being carried out in the mechan- 80 
ism. Furdiermore, a dashpot may be incor- 
porated which will control. the rate of change 
of characteristics of the valve with change of 
adjustment or change of pressure. Altema-- 
tively or simultaneously the position of the 85 
sleeve C may be varied- by fluid pressure or 
niechanical means. • - - 
'Wita the set - pressures required differ 
widdy, the simple spring may be replaced 
by a series of springs- which come into opera- 90 
tion sequentially, and at the same time the 
position of the sleeve C may be varied manu- 
ally or automatically to provide accurate con- 
trol at each set pressure. . - 
. While this reUef valve is primarily intended 95 
to be used for maintaining constant pressure, 
it may be modified by the inclusion of a 
dashpot for the purpose of giving reduced - 
starting pressure and other details for carrying 
the invention into effect, may be varied with- 100 
out departing from the scope of -the -invention 
daimed. . • . 

What ! claim is:— 

il. Fluid pressure relief valve comprismg-a 
cylinder adapted for connection -at or .towards 105 
one end to a source of fluid pressure, a • ciip- 
iike piston working in ihe cylmder and having 
its head remote from the source of fluid pres--^ 
sure^ port means- in the cylindrical jvall of 
the piston for passage of--fluid; from the in-, no 
terior to the exterior of the same, an annular 
groove-like fluid channel in. the inner peri- 
phery oi said cylmder positioned such as to 
provide with the . port means m the piston 
passage nieans of variable -crogs^ sectional area 115 
with longitudmal movemait of the piston and 
which is closed with extreme motion of the 
piston towards the .source, of pressure fluid 
and helical sprmg" means in .the cyh'nder and 
acting upon the head of the valvd to urge 120 
it tov7ards the' source' of pressure fluid to ' 
dose said port means and abutting at its end 
remote from the piston upon an abutm;ent • 
member, said member and. the cylind^ b^ing 
movable rdaijve W^one 'another"^ adjiist-the 125 
workmg chara.cteri$dcs of the valve.' " 

2., Fluid pressure ' r^U^ Valye as-'clauned in * 
Qahn l in- which the port means" are bores 
at an angle other than a right angle to the 
axis of the piston. 130 
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3. Fluid pressure relief valve as claimed in 
Claim 1 in which the abutment member is 
a plug and the cylinder is a cylindrical sleeve 
working in an outer cyliadrical casing in which 

5 the plug is movable longitudinally. 

4. Fluid pressure relief valve as claimed in 
Oaim 3 in which the plug is screw threaded 
within the cylindrical casing. 

5. Fluid pressure rdief valve as claimed in 
10 Claim 3 in which remote control means is 

provided for moving the plug longitudinally 
of the cylindrical casing. 

6. Fluid pressure relief valve as claimed in 
Qaim 5 in which the plug is a control piston 

Ij which works in a cylinder coaxial with the 
valve and is caused to move towards the valve 
by fluid pressure between this piston and an 
end wall to its cylinder. 

7. Fluid pressure relief valve as claimed in 
20 Claim 5 in which the plug is a control piston 

which works in a cylinder coaxial with the 
valve and is caused to move away from the 
valve against the action of a spring by fluid 
pressure between this piston and an end wall 
25 of its cylinder. 

8. Fluid pressure relief valve as claimed in 
Claim 7 in which the compression of the 
spring is adjustable. 

9. Fluid pressure relief valve as claimed in 
30 Claim 6 in which the qjerating fluid passes 

to the cylinder of the control piston by way 
of a two-position three-way valve in which in 



the one position the fluid passes to the cylinder 
from a source of pressure by way of a meter- 
ing valve and in tht other position is dis- 35 
charged from the said cylinder to atmosphere 
via a non-return valve. 

I'D. Fluid pressure relief valve as claimed 
in Claim 6 in which adjustable stops are pro- 
vied to control the distance of travel of the 40 
said control piston towards the valve. 

11. Fluid pressure relief valve as claimed 
in Clahn 3 in which means is provided for 
moving the cylindrical sleeve in the qrlindrical 
casing. 
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12. Fluid pressure relief valve as claimed 
in Claim 1 in which dashpot meags is pro- 
vided for controlling the rate .of movement 
of the piston in its cylinder. 

13. Fluid pressure relief valve as claimed 50 
in Claim 1 in which dashpot means is pro- 
vided for controlling the rate of relative move- 
ment between the abutment member and the 
cylinder. 

14. Fluid pressure relief valve substantially 55 
as hereinbefore descrfbed and as shown in 
Figure 1 of the accompanying drawings.^ 

•15. Fluid pressure relief valve substantfedily 
as hereinbefore described and as shown in 
Figure 2 of the accompanying drawings. ' 60 

'16. Fluid pressure relief valve substantially 
as hereinbefore described and as shown in 
Figure 3 of the accompanying drawmgs. 
MAiRKS & CLERK. 
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I, Thomas Hindmarch, of Lindo Lodge, 
6S Stanley Avenue, Chesham, Buckinghamshire, a 
British subject, do hereby declare diis inven- 
tion to be described in the following state- 
ment: — 

Relief valves are often fined to flmd pres- 

70 sure systems when it is necessary to keep the 
pressure in the system substantially constant 
despite varying delivery to it and varying 
drains from it. A common form of relief 
valve consists a ball suitably guided spring 

75 loaded onto a conical seat. With this type of 
valve it is usually difficult to maintain the 
pressure constant with any degree of accuracy, 
since the spring must be partly rigid and con- 
sequently the load changes considerably with 

80 small movements of the ball, and the area 
on which the fluid operates varies according 
to how far the ball is off its seat. This fre- 
quendy leads to bounce of the ball, causing 
rapid flucmations in pressure and early failure. 

85 Also the presence of small particles of foreign 
matter prevent the valve closing properly. 

•Many variations of this type of valve have 
been proposed and used, but all suffer from 
one or more of the above disadvantages to a 



greater or lesser degree. 

The objea of my invention is to provide 
a relief valve which wUi be stable in operation 
and will eliminate the above disadvantages, 
maintain the pressure constant within a very 
close limit, and which will, at the same time, 95 
be suitable for adjusmient by remote control 
and/or can give one or more preset pressures 
according to the sequence of operation 
required. ' • 

The invention consists in a fluid pressure 100 
relirf valve comprising a cup-like piston work- 
ing in a cylinder, said piston being provided 
with a port or ports in the wall thereof in 
co-operation witii an aimular ring-like fluid 
channel in the wall of the cylinder, said piston 105 
being urged longitudinally of the cylinder by 
a spring acting upon the head of the piston 
to close said port or ports against the pressure 
of the operating fluid. 

The invention further consists in a con- 110 
struction as set forth m the preceding para- 
graph in which the ports in the piston are 
bores at an angle other ±an a right angle 
to the axis of the piston. 

The invention still further consists in a con- 115 



4: 



striictiqn as set forth in either of the preced- 
ing paragraphs in which the spring means 
abuts a movable member remote from the 
piston which is adjustable longitudinally of 
5 the cylinder , directly or . indirectly to change 
±e working characteristics of tiie valve. ' 

The invention still further consists in a con- 
struction as. set forth in the preceding para- 
graph in . which the rate , of change of character 
10 of the valve is controlled by a dashpot 

My valve consists preferably in a hollow 
piston through the walls of which a series, 
of holes are drilled at an angle. This slides 
in a sleeve . in which is formed ah annular 
. 15 groove from which holes pass to the outside, 
of the tube and connect with the gallery for. 
drainage to the sump. 

In one form of. my invention a hollow piston 
A has holes B drilled at an angle in its walls. 
20 Iliis slides in sleeve C in which the annular 
ling^D is .formed which connects with gallery 
F via holes which may be drilled at any 
convenient angle. The.spring G bears on the 
. outer , face of piston A and since it is well 
25 guided by sleeve Q it may be of .slender.; 
proportions^ and thus made very sensitive. Due 
. to drilling the holes at' an- angle, tiie surface 
of the hole on the outside of the piston is; 
elongatedj \sp "that when the valve starts to 
30 open there is only a very small area exposed, 
but this increases rapidly with further ^li^t; 
movements of the piston. " • • • ■ 

It can be iseen that the pressure always acts 
on.tlie same area, and, as the spring can be 
35 made .-so that there is a considerable move- . ' 



ment for a small change in, load,, the pressure 
can be held within very close limits without 
tendency to rapid fluctuations. 

The outer end of the spring G bears on 
screw H which may be used for setting the 40 
required pressure. Alternatively, this may. be 
fixed and position of sleeve C" varied for 
adjustment of pressure. 

In an alternative design,, the. plug . H is 
adapted to be moved by remote control. This 45 
may be hydraulic or pneumatic, , or mechanical 
and can be conneaed to . other parts of the 
mechanism; so that^the pressure be varied 
according "to the' sequence of operations. 
Furthermore a dashpot may be incorporated 50 
which .will- (control , .die rate of change of 
characteristics of th^e valve with change of 
adjustment or change of pr^sure. 

Alternatively or simultaneously the position 
of the sleeve may be varied. 55 

When the seft pressures required differ 
widely the simple sprmg may be replaced by 
a series of springs which come into operation 
sequentially, and at the same time the. posi- 
tion of the sleeve C may be varied manually 60 
or automatically to provide accurate control 
at each set pressure. * . 

While this relief valve wiU be used for 
maintaining constant pressure, it may be 
modified by the 4nclusionr of "a dashpot for 65 
the purpose of giving reduced starting pressure 
and other details for carrying the invention 
into effect may be varied without . departing 
from ±e scope of the invention. 

MARKS & CLERK. 
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